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EcoSD network is a French association whose main objective is to 
encourage collaboration between academic and industrial researchers 
so they may create and spread advanced and multidisciplinary 
knowledge in the eco-design fields at national and international levels. 
Several actions are proposed by the EcoSD network with the support 
from the French Environment and Energy Management Agency 
(ADEME), from the French Ministry of Higher Education and Research 
as well as the Ministry of Industry:
• Structuring EcoSD research activities in France to take advantage of 
the expertise from more than 200 members of this research network,
• Developing knowledge among researchers regarding the field of 
eco-design, particularly better training of PhD students by organizing 
relevant training courses over different themes in eco-design,
• Elaborating new methods, new tools and new databases to 
achieve complex systems design, compatible with the principle of 
sustainable development,
• Initiating the EcoSD label to acknowledge the quality and inclusion 
of sustainable development in trainings, research programs, 
research projects and symposiums,
• Helping interactive collaboration between researchers and 
industrial partners through the organization of quarterly research 
seminars in Paris and an annual workshop.
The workshop was organized around three main topics:
• What is at stake with consequential LCA?
• Key methodological issues through the analysis of the state of the 
art,
• Paving the way towards a common terminology, framework and 
methodology: illustrations through case studies.
Around 50 researchers from industry, academia and governmental 
institutions participated in the workshop and had the opportunity to 
exchange with experts. The workshop concluded with a final discussion 
panel.
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Introduction 
Isabelle BLANC, Maitre de Recherche, MINES ParisTech,  
coordinator of the EcoSD Consequential Workshop 
WHAT IS CONSEQUENTIAL LIFE CYCLE ASSESSMENT? 
Consequential LCA is becoming widely used in the scientific community as an 
advanced modelling technique which describes and somehow assesses the 
consequences of a decision. It is currently referred as C-LCA. 
WHEN HAS IT BEEN IDENTIFIED AS A KEY ISSUE AND WHY? 
Although it was introduced already in the 1990s, the topic has been elaborated 
mainly in the last years, thanks to the debate on the sustainability of biofuels. In fact, 
in that context, the debate on the competition between food and fuel pointed out the 
inability of present life cycle-based methods to account for indirect effects. 
WHAT IS THE UNDERLYING CONCEPT? HOW DIFFERENT FROM 
LCA? 
The topic of C-LCA was at the top of the research agenda of many researchers 
worldwide, and this resulted in the publication of several case studies on a wide 
range of products/systems. In parallel, initiatives were undertaken, aimed at 
discussing the role of C-LCA and its modelling principles. New modes or types of 
LCA have been defined, which represent attempts to capture this new notion of C-
LCA. Several underlying concepts related to the perspective adopted 
(prospective/retrospective), the direction in time (future/past), the temporal 
behaviour (static/dynamic), the typology of consequences analysed, marginal vs 
average, etc. are identified in the attempt to cover the multiple dimensions of C-
LCA. It reveals the complexity of this new concept and the need for clarification. 
Methodology to perform consequential LCA is still open as there is yet no standard 
like for attributionnal LCA. 
IS IT A MODELLING TECHNIQUE OR A CONCEPT?  
What emerges is that it is still necessary first to spend efforts on identifying the 
original questions C-LCA should address and second to enquire on how to properly 
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implement them from the modelling point of view. Clarifying these two issues are 
the necessary steps to further strengthen the robustness of this approach. 
All these questions are shared by a significant number of decisions makers within 
industry not necessarily belonging to the LCA community. They are very 
challenging and deserve time and effort.  
Under the initiative of the EcoSD network, a full day workshop dedicated to this 
important and emerging topic has therefore been organized in March 2013 to 
address these issues and to share the current knowledge from recognized experts. 
The workshop was organized around three main topics/sessions: 
− What is at stake with consequential LCAs? 
− Key methodological issues through the analysis of the state of the art 
− Paving the way towards a common terminology, frames and methodology: 
illustrations through case studies.  
The third and last session of the workshop included a few case studies illustrating 
how consequential LCA has been and can be implemented in the daily practice. The 
aim of this session was to highlight similarities and differences between the case 
studies, in order to identifies the key issues (related to terminology, methodology 
and frames) which should be further investigated and fostered to reach a global 
consensus and assure the comparability between the studies. 
Around 50 researchers both from industry, academics and governmental institutions 
joined the workshop and had an opportunity to exchange with the experts which 
ended with a final discussion panel. 
 EcoSD Annual Workshop 
Consequential LCA 
March 21st, 2013 
VINCI headquarters, Rueil 
Malmaison 
 
AGENDA 
 
 
 
 
Rapporteur : 
A. Ventura  
 
1. What is at stake with consequential LCAs? 
− A review through significant examples  
− Transport, buildings, 
Speaker : S. Le Pochat  (EVEA) 
− An overview of current initiatives and approach 
Speaker : A. Zamagni (ENEA) 
 
 
 
 
 
 
 
 
 
Rapporteur :  
B. Peuportier 
 
2. Key methodological issues through the analysis of 
the state of the art  
− Defining consequential LCA « a modelling technique 
which describes the consequence of a decision »: what 
are the issues ? 
Speaker : E. Benetto (TUDOR)  
− Identification of the affected processes: challenges and 
open questions 
Speaker : A. Zamagni (ENEA) 
− Prospective tool? predictive tool ? to which time 
horizon ? 
Assessing emerging technologies that only take into 
account short-term effects could be misleading. 
Speaker  : B. Sanden (Chalmers)   
− The use of scenarios for LCSA and backcasting LCA 
Speaker : R. Heijungs (Leiden University) 
 
 
 
 
Discussion and Conclusions 
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Rapporteur :  
E. Benetto 
 
3. Paving the way towards a common terminology, 
tools  and methodology : illustrations through 
cases studies 
 
− The need to consider background processes through a 
systemic approach.   
Case study (1): Moving towards consequential 
electricity production   
Speaker : Charlotte Roux  Chaire Eco-design of 
buildings and infrastructure MINES ParisTech   
 
− How to account for the equivalence of functionalities?  
Case study (2) Recycling of slag (co-product of 
steel manufacturing) into road pavements, 
Speaker : Anne Ventura, Chaire of civil engineering 
and eco-construction, University of Nantes  
 
− Which tools?  
Case study (3) : Economic modeling 
approaches for consequential LCI of biogas 
production from energy crops 
Speaker:  E. Benetto. TUDOR   
 
Case study (4) : Using a long-term energy 
model for the consequential LCA of a future 
biofuel technology 
Speaker:  F. Menten. IFPEN    
 
 
 
 
Discussion and Conclusions 
 
 
 
 
 
Final Discussion animated by C. Gobin (VINCI 
Construction France) 
What are the perspectives for cLCA? Who are the 
users? Which key industrial sectors are to be 
involved?  
 
 I - What is at stake with consequential 
LCA? 
A review though significant examples 
Stéphane Le Pochat 
EVEA (France) 
INTRODUCTION 
The topic of consequential LCA (CLCA) emerged around twenty years ago (see for 
instance [Wei. 1993]), and the number of CLCA studies and publications 
dramatically increased from 2008 [Zam. 2012]. We can consider the assumption that 
this inflexion correlates with the high-media controversy about biofuels policies in 
Europe and USA. Anyway, the emergence of CLCA coincides with an urgent need 
of public authorities to solve complex questions, for instance: are biofuels really 
better than conventional fuels if considering the consequences on land use and 
competition with land for food crops? 
Since ALCA and CLCA are frequently opposed (as pointed out by [Zam. 2012]), the 
stakes of CLCA need to be clearly stated. In fact we support the idea that this debate 
is not relevant as each of the two approaches addresses different objectives (the aim 
of CLCA being to assess the environmental consequences of a change within, or 
induced by, the system under study). We support that what is at stake with 
consequential LCA is twofold: reliability and cost. First the reliability of the results 
of the environmental assessment to engage sound sustainable decisions, and second 
the feasibility for practitioners and in order to engage final costs for decision-
makers.  
TWO MAJOR STAKES  
The suggestion defended in this short article, is that stakes of CLCA should be 
considered from the stakeholders’ point of view, which are: (i) the “users” of results 
(i.e. the decision-maker), and (ii) the user of the tool (i.e. the LCA practitioner). 
Note that decision-makers and practitioners can eventually be the same. The 
decision-maker addresses the reliability of the LCA information for aiding the 
decision process, while the practitioner addresses the efficiency (ie. the costs 
induced by the performance of the LCA to obtain sufficiently reliable results to 
support sound decisions). Each of these two stakes (reliability and efficiency) are 
specified here below, and they are illustrated in the next paragraph through the case 
of rebound effect. 
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The reliability of information to support decision processes 
Figure 1 below illustrates the different ways LCA studies can be used by decision-
makers from various types of organizations. Four types of actions can be identified 
relying on a LCA study and its results: 
- To engage strategic decisions (public policies or companies’ corporate strategy). 
- To support decisions during the design process (continuous improvement or 
radical innovation). 
- To create knowledge 
- To support environmental communication. 
 
Figure 1. Different uses of LCA results by organizations. From [LeP. 2011a]. 
Of course, stakes of consequential LCA address all these situations but from 
environmental stakes point of view, the real stake concerns the strategic decision for 
public policies or orientations defined by companies.  
For instance, Maestre Andrés et al. show that a biodiversity policy can be ineffective 
when not considering rebound effects [Mae. 2012], and a way to address rebound 
effect into LCA is to perform a CLCA.  
The efficiency of obtaining reliable information from CLCA 
From the LCA practitioner’s point of view, an important stake relates to the 
efficiency of the method. Efficiency can be defined as the ratio of the performance 
versus cost: 
Cost
ePerformancEfficiency =  
Where: 
- Performance is a measure of the relevance and reliability of the assessment, 
- Cost is a measure of the required means (time and competences) to carry out the 
assessment 
Indeed, the challenge of CLCA is that the method relies on prospective scenarios 
and data. Thus carrying out a CLCA can be highly time-consuming because of the 
inexistence of some required data. Furthermore the lack of robustness of existing or 
retrieved data directly questions the reliability of the results.   
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It should be noted that the stake of aid-decision process partly depends of the stake 
of efficiency. Indeed, if the study is too expensive (too complex or lacking of 
knowledge inducing too much time and money to acquire it), it will not be carried 
out and precious information will be missing for the aid-decision process. On the 
contrary, if the study is too light (less expensive because less available means), 
results will probably have a high degree of uncertainty and unreliability and thus 
will not can be used for the aid-decision process.  
ILLUSTRATION THROUGH THE EXAMPLE OF REBOUND EFFECT   
A good example illustrating the stakes of CLCA is provided by the case of biofuels 
from crops. ALCA of biofuels only considers the environmental impacts of the 
system of producing 1 MJ of energy for motor-vehicles, while CLCA will also 
considers the impacts of the land-use change that is a consequence of cultivating 
large surfaces of crops to produce biofuels inducing deforestation to produce food-
crops : first, if public policy does not consider the land-use change the decision will 
drive to an unsustainable policy, and second, the problem to carry out such a CLCA 
is to qualify and quantify the land-use change worldwide. 
However, to go further, an illustration of these stakes is given here with the issue of 
rebound effect. Rebound effect can be described by “the consumption feedback 
loops of product modification. Rebound effect results in market-demand changes 
induced by introduction of modified products [or services].” [Gir. 2010]. Rebound 
effect is a relevant example because it is a high sensitive issue for environmental 
assessment but that is not considered with ALCA. Integration of rebound effect into 
LCA is a good example of implementation of CLCA. 
Table 1 below gives some examples of rebound effects for different systems, and 
their respective retrospective measurement. Table 2 further describes some examples 
from table 1 and specifies for each what the stakes of reliability and efficiency are. 
These examples show that for the considered systems, decision should integrate 
rebound effects. Indeed, if decision (for instance a public policy relative to energy 
consumption) is only based on the forecast of energy efficiency improvement, 
experience shows that this decision will probably support a non-desired result (here 
increasing of the energy consumption). To engage the right decision (stake of 
reliability) requires considering behavioral aspects underlying the rebound effect. 
Thus the decision should rely on a CLCA to integrate this rebound effect issue.  
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